The previous reports from this laboratory indicated that both mouse passaged CVS and 7-day egg passaged Flury strains of rabies virus could infect the 1-day egg resulting in high viral concentrations in the embryo which were comparable to those usually reached in the infected mouse brain, and that these strains after adapted to the 1-day egg by serial passage could be satisfactorily titrated in 1-day eggs. This new titration method was especially of use for rabies virus, since the 1-day egg LD titration could be performed with more ease and shorter time than the conventional mouse infectivity test which had been the only method of titration available for this virus.
Meanwhile, Koprowski et al. (1954) found that 7-day egg passage of the Flury strain eventually produced a high egg passage (HEP) line which was unable to kill adult mice. The HEP Flury virus could be titrated by inoculation into baby mice, but there has been no other titration method for this particular virus routinely applicable in laboratory.
Yet the use of baby mice has the disadvantage of occasional appearance of cannibalism, and therefore attempts were made here to adapt the HEP Flury virus to the 1-day egg with the expectation that it would become able to be titrated in 1-day eggs. When this attempt was started, however, a surprising fact was discovered that the HEP Flury virus, without any preliminary passage in 1-day eggs, was already as highly pathogenic to the 1-day egg as if it had received many previous 1-day egg passages.
In the meantime, Takamatsu (1956) also passed Nishigahara strain in 7-day eggs for several years and reproduced the results of Koprowski et al. (1954) , providing another HEP rabies virus. On examination of the pathogenicity for the 1-day egg of the HEP Nishigahara strain, we again found the same fact as revealed with the HEP Flury virus, i. e, it possessed high pathogenicity for the 1-day egg before any 1-day egg passages were tried.
Owing to this unexpectedly high pathogenicity for the 1-day egg of these HEP rabies viruses, they could easily be titrated in 1-day eggs, and as a consequence a way was opened for easy access to the biological properties.
Detailed Horse-serum saline : Physiological saline buffered at pH 7.6 with 0.01 M phosphate buffer was added inactivated horse serum at 2% , and prior to use also added penicillin (500 u per cc) and streptomycin (100 micrograms per cc). Viral dilutions were prepared with this solution.
Seed virus for experiments : Virus passaged in 7-day eggs as just stated served as the seed. In the case of HEP Flury virus, freshly harvested embryos were homogenized in a Waring blendor for 5 minutes with the addition of distilled water, containing penicillin and streptomycin at the same concentrations as in the above diluent, in the amount to make a 30% suspension, and then centrifuged at 2,000 rpm for 5 minutes. The supernatant was called 10-0 seed. In the case of HEP Nishigahara virus, harvested embryos' brains were similarly suspended in horse-serum saline at 20%, the resulting suspension being called 10-0 seed. Titration for mouse-infective units (MIU) : GPC strain of Swiss mice were used as either adult (4 to 5 weeks old) or baby (2 to 4 days old). In both cases, 0.03 cc of inoculum was injected intracerebrally and observation made for 2 weeks. No or few adult mice succumbed following inoculation of HEP rabies viruses, and virtually the LD50 determination was possible only for baby mice. In the baby mouse titration, however, cannibalism by mothers occurred in some ; therefore a sufficient number, usually 2 litters mates, of baby mice were set per Codes for harvested embryos (I7H7 and I1H3) : Infected embryos obtained in the conventional passage manner, that is infection at the age of 7 days and harvest 7 days later, were named I7H7. When 1-day eggs were infected and their embryos harvested 3 days later, their code was I1H3.
Rabbit antiserum : The antirabies rabbit serum was the same lot as previously used in our earlier works (Yoshino et al., 1966 b) . Then, a similar test was performed employing HEP Nishigahara virus at its 286th 7-day egg passage.
RESULTS

Applicability
This time, too, the OIU titration showed clearly a high end-point of 10-5.5 and deaths occurring in the 7-day egg group were much smaller in number.
A difference from the result of HEP Flury infection was that hemorrhage in embryonic brains was found in a higher proportion of eggs than was perceived with HEP Flury virus, in consonance with the earlier statement by Takamatsu (1956) who also claimed that the presence of hemorrhage in embryonic brains could serve as an indicator for viral titration.
In our experience, however, many embryos showed equivocal hemorrhage undistinguishable from that usually seen in normal embryos and consequently titration of HEP Nishigahara virus using this indicator, though not impossible, would have a wide range of normal deviation of titer (Table 1) . In contrast to this difficulty, the 1-day egg titration was much simpler in technique and gave a higher end-point.
Then, sensitivity of the 1-day egg titration was compared with that of baby mice. In addition, titrations of a limited scale in adult mice, rabbits, guinea pigs and hamsters were done simultaneously.
As presented in the upper part of Table  2 , the OIU titer of HEP Flury virus was nearly equal to the baby mouse MIU, while all the other animals survived the infection except for a few hamsters in the 10-2 and 10-3 dilution groups. These deaths of hamsters in intermediate dilutions may have been due to a proper character of this strain as revealed by Koprowski et al. (1954) . Anyhow, this experiment warranted the practicability of the 1-day egg titration for the HEP Flury virus. Another experiment of the same design was performed with HEP Nishigahara strain, and the result, presented in the lower portion of Table 2 , demonstrated applicability of the 1-day egg titration method for this virus, too. In this case, the OIU titer appeared to be even higher than the baby mouse MIU.
Of course it remains uncertain whether this difference was significant or not, and therefore it may be safe to say that the 1-day egg was as sensitive to both HEP rabies viruses as was the baby mouse. bation. In the latter case, however, that the newly produced virus was concentrated mainly in the embryo was already known from our earlier data (Yoshino et at., 1956a) , therefore the growth curves obtained should be very close to the viral growth in the embryo. The results are depicted in Fig. 1 , which indicates viral yields per embryo (or exactly per egg in the case of 1-day eggs) as expressed by OIU at varying times following infection.
It is evident that growth of HEP rabies viruses in 1-day eggs was much faster than in 7-day eggs, and that peak titers reached in both eggs were similar despite a marked difference in embryonic size between the two infection systems.
This fact implied that viral concentration in the smaller embryo might be higher than that in the grown-up embryo.
This point was ascertained in the next experiments.
HEP rabies viruses were given into 1-day and 7-day eggs simultaneously and In brief, the growth patterns of REP rabies viruses in the 1-day egg is comparable to those of earlier 7-day egg passage of Flury and mouse-brain passaged CVS strains previously brought forward , in that the growth is more rapid and the peak viral concentration of the embryo is higher than in the conventional 7-day egg infection. Furthermore, a careful comparison between the present data and the previous experiments just cited reveals that the growth of HEP rabies viruses in 1-day eggs seems to be even faster than that of the earlier Flury and mouse-fixed CVS viruses in the same host
Infectivity of HEP Rabies Viruses for Adult Mice
At each passage of the HEP rabies viruses, the viral concentration was determined by the 1-day egg titration, and simultaneously the seed virus used for passage was inoculated into adult mice to check for their inability to kill them. Namely, a 20% or 30% emulsion of the previous passage embryos and its 10-1 dilution were given each into 5 adult mice intracerebrally. Thereby, with HEP Namely, in the next experiment, an undiluted and 10-3 diluted seeds of each HEP virus were injected intracerebrally each into 30 adult mice, of which a half was sacrificed after 5 days and the rest after 10 days. Their brains were ex- 
Neutralization Tests of an Antirabies Rabbit Serum with HEP Viruses
In our earlier report (Yoshino et al., 1956 b) , it was stated that the 1-day egg titration was also applicable to neutralization test of antiserum if a 1-day eggadapted rabies virus was used. Now that the HEP rabies viruses were confirmed to possess similar high infectivity for the 1-day egg as previously shown with such 1-day egg-adapted rabies viruses, neutralization tests employing the HEP viruses were attempted.
The autiserum used here was the same lot as used previously in the earlier experiments in which COP (1-day egg-adapted CVS) virus was tested (Yoshino et al., 1956 b) . Table  6 .
End-points of antiserum dilution which could prevent 50 of 1-day eggs from death against 10 to 1,000 OIU were almost equal between the two experiments with HEP Flury and HEP Nishigahara viruses, and these values were also quite close to those obtained earlier with COP virus (Yoshino et al., 1956 b) . The antiserum used in these experiments had been prepared with rabbit-brain passaged CVS strain, therefore the present results testified that the HEP rabies viruses, though quite different from non-avian strains in their pathogenicity for various animals, maintained their antigenic identity.
DISCUSSION
The experiments herein presented indicated, first of all, that the two HEP rabies viruses possessed high pathogenicity for the 1-day egg, despite the fact that they had never received any 1-day egg passage previously. Their growth in the 1-day egg was quite rapid, and it seems highly probable that one single baby mouse infective unit could kill the 1-day egg's embryo. This strange phenomenon is quite difficult to understand, when compared with our earlier findings that neither mouse-brain passaged CVS nor earlier 7-day egg passage of Flury strain killed 1-day eggs' embryos so rapidly and that they required several 1-day egg passages before they could be satisfactorily titrated in 1-day eggs. An interpretation to account for this may be that a rabies virus strain highly avianized through many passages in 7-day eggs has a tropism far different from its original virus, and, while much of its ability to grow in the mouse brain is lost, a new tropism for various kinds of avian cells is gained.
As a consequence, its growth cycle in infected avian cells becomes much shorter than that of the original strain, and even with a single infective unit in inoculum it can multiply in the 1-day egg so rapidly that an amount of virus sufficient to kill a young A fact which substantiates this view is the difference in growth velocity in eggs between the HEP and other strains of rabies virus. Koprowski and Cox (1948) showed that the earlier egg passage of Flury strain when given into 7-day eggs reached the peak titer in 9 days and we also confirmed this to be true with the same Flury strain as well as with the mouse-brain passage of CVS strain, but as was demonstrated in the present data the HEP viruses when similarly introduced into 7-day eggs reached their peak titers in 7 days. Moreover, the growth of the HEP viruses in 1-day eggs was also faster than that of earlier Flury and CVS viruses previously determined . This difference in growth rate held also true, as will be shown later in the final part of the present series (Yoshino et al., 1958) , in the egg-white-replaced 1-day egg. A consideration should be given to the reason why two different HEP viruses were obtained in different laboratories.
The most remarkable difference between HEP Flury and HEP Nishigahara strains is the pathogenicity for adult mice. One might ascribe this difference to the different origins of these viruses. However, the HEP Flury virus at hand also seems to be different from the HEP Flury virus observed by Koprowski et al. (1954) , because they could successfully pass that HEP Flury strain in adult mouse brains whereas no recognizable multiplication of our HEP Flury strain took place in a similar attempt.
Hence, it is highly probable that the HEP Nishigahara strain which can multiply in the adult mouse brain may be in a similar stage of variation as was the HEP Flury strain studied by Koprowski et al. (1954) , and it may also be possible that it will follow the same fate as HEP Flury after repeated passages.
In other words, the HEP variation of rabies virus may take the sequence of two stages ; at first, a variant comes to appearance which retains the ability of multiplying in the adult mouse brain but which can not kill the animal, and then another variant gradually replaces it which can not multiply in the adult mouse brain. An evidence to lend support to this interpretation is that when HEP Nishigahara virus was introduced into adult mice the reactions against infection varied greatly among individual animals despite the fact that all the mice used were of the same pure strain ; such individual difference should prove the existence of heterogeneity on the part of virus particles. Koprowski et al. (1954) also thought that the HEP Flury was a mixed population of adult-mouse-pathogenic and non-pathogenic particles, and could recover adult-mouse-pathogenic virus after its passage through baby mouse or monkey brains.
Our present HEP Nishigahara virus also occasionally Why and how such variants appear in the egg passage is, of course, unknown. We would venture to presume that there may be certain rates for the appearance of such variants among virus population yielded by ordinary egg passage. If these rates were very small, then the appearance of variants in the egg passage might be influenced by chance and may not necessarily depend on the passage number.
Contrary to this concept, however, Koprowski et al. (1954) stated that they could reproduce the result of obtaining HEP type Flury virus around the 170th 7-day egg passage of Flury strain, insinuating that the Flury virus might show that change consistently around this passage number.
However, they reproduced this result using a stored seed which was supposed by them to contain only the mother type virus particles.
In our analysis of that result, it is still highly probable that the first variant virus had already appeared some time before they could recognize it in a large part of population of yielded virus, and did exist in that seed which was repeatedly used to reproduce that result.
Of course, this is just a groundless presumption and the right answer will be given in the future when adult mouse pathogenic Flury and other strains are passaged in eggs more than 170 times in many laboratories. However, as regards this point, it is interesting that the present HEP Nishigahara at its nearly 300th 7-day egg passage seems to be, as stated above, in a less advanced stage of the variation as compared with the HEP Flury at its 225th 7-day egg passage.
It is strongly hoped, in this connection, that the mechanism of appearance of the adult-mouse-nonpathogenic variants will be elucidated more clearly and a method will become available to obtain such variants at will from any mother type rabies virus strains.
SUMMARY
Two high egg passage (HEP) rabies viruses , Flury and Nishigahara, which had been maintained by more than 200 times repeated 7-day egg passages and which retained no or little pathogenicity for adult mice, were found to be capable of infecting 1-day eggs and killing their embryos to such an extent that they could be titrated in 1-day eggs without any preliminary 1-day egg passage.
The 1-day egg infective unit (OIU) of these viruses seemed to have unity relation with the baby mouse infective unit. The HEP viruses grew much faster in 1-day eggs than in 7-day eggs, and their growth in 1-day eggs was even faster than that of earlier Flury and mouse-brain passaged CVS strains . The peak viral concentration RABIES VIRUS, III 43 in the embryo was also higher in the 1-day egg infection system as compared with the 7-day egg infection. 
